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[Document Name] Description 



[Title of the !nvention]A new amino compound, its manufacturing method, and a use 



[Claim(s)] 



[Claim 1]An amino compound denoted by following general formula (I); 
[Chemical formula 1] 



< Ari 

^Ar 2 

Af3 (I) 
Ar 4 ^Ar 6 

(Independently, respectively) [ among a formula ] [ Ar 1 , Ar 2 , Ar 4 , and Ar 5 ] . An aryl group 
which may have a substituent, or a heterocyclic machine may be expressed, and;Ar 3 which 
may be a residue in which Ar^ Ar 2 and Ar 4 , and Ar g form a ring with a nitrogen atom may have 
a substituent. ; showing the Ally Wren machine or a divalent heterocyclic machine - Z 
expresses a residue which forms a ring with a benzene ring and a nitrogen atom. 



[Claim 2]A dihalogen compound denoted by following general formula (II); 
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[Chemical formula 2] 

Z N-Ar 3 -X 
X 

An amino compound denoted by (;X showing a residue in which;Z showing the Ally Wren 
machine or a divalent heterocyclic machine with which Ar 3 may have a substituent among s 

formula forms a ring with a benzene ring and a nitrogen atom expresses a halogen atom), 
following general formula (III), and (IV); 
[Chemical formula 3] 

Ari\, 



Ar 2 ^ 



(in) 



[Chemical formula 4] 

(Independently, respectively) [ among a formula ] [ Ar^ Ar 2 , Ar 4 , and Ar g ] a residue in which 
an aryl group which may have a substituent, or a heterocyclic machine is expressed, and Ar^ 
Ar 2 and Ar 4 , and Ar g form a ring with a nitrogen atom - it may be manufacturing method [ of 
an amino compound ]; denoted by following general formula (I) making it react 
[Chemical formula 5] 



.A^ 
^Ar 2 



f 3 (I) 

Ar 4 ^Ar 5 

(The inside of a formula, A^-Arg, and Z are the above and homonymy). 



[Claim 3]The Gia Minot compound denoted by following general formula (V); 
[Chemical formula 6] 
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' -Ar 3 -NH 2 

(V) 
NH 2 

A halogenated compound denoted by (;Z showing the Ally Wren machine or a divalent 
heterocyclic machine with which Ar 3 may have a substituent among a formula expresses a 
residue which forms a ring with a benzene ring and a nitrogen atom), following general formula 
(VI), and (VII); 
[Chemical formula 7] 

Aiy-X , Ar 2 -X (VI) 



[Chemical formula 8] 

Ar 4 -X , Ar 5 -X (VII) 

(;X, as for, Ar r Ar 2 , Ar 4 , and Ar g express an aryl group which may have a substituent 

respectively independently, or a heterocyclic machine expresses a halogen atom among a 
formula) A manufacturing method of an amino compound denoted by following general formula 
(I) making it react; 
[Chemical formula 9] 

fa (I) 
A£%r 5 

(The inside of a formula, A^-Ar^ and Z are the above and homonymy). 



[Claim 4]An organic electroluminescence element, wherein at least one layer contains the 
amino compound according to claim 1 in an organic electroluminescence element provided 
with a two or more layers organic compound thin layer which contains a luminous layer or a 
luminous layer in inter-electrode [ a pair of]. 
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[Claim 5]An electro photography photo conductor characterized by electric charge 
transportation material being the amino compound according to claim 1 in an electro 
photography photo conductor which provides a photosensitive layer containing electric charge 
generating material and electric charge transportation material on a conductive base material. 

[Claim 6]Electron hole transportation material which consists of the amino compound 
according to claim 1 . 

[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]This invention provides the organic electroluminescence element and 
electro photography photo conductor which used the characteristic of the amino compound 
further about the new amino compound which has an electric charge transportation function 
and/or an optical conductivity function, and its manufacturing method. 



[0002] 

[Description of the Prior Art][ the organic materials which have an electric charge transportation 
function or an optical conductivity function ] Since there are low cost and various processability 
and many advantages of pollution-free **, various compounds, For example, an oxadiazole 
compound, a hydrazone compound, a PIRAZORIN compound, an OKISAZORU compound, an 
ARIRU amine compound, a benzidine compound, a stilbene compound, a butadiene 
compound, etc. are proposed. 

[0003]There are an electro photography photo conductor and an organic electroluminescence 
element as art using the characteristic of such organic materials. 
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[0004]An electro photography method is one of the image formation methods invented by 
Carlsson. This method consists of transferring on paper the toner image acquired by carrying 
out image exposure, making an electrostatic latent image form on a photo conductor, making 
toner adhere on this electrostatic latent image, and developing negatives, after being charged 
in a photo conductor by corona discharge. 



[0005]That suitable potential is held in a dark place as the fundamental characteristic required 
of the photo conductor in such an electro photography method, that there is little loss of the 
electric charge in a dark place, dissipating an electric charge promptly by light irradiation, etc. 
are mentioned. 



[0006]As for the conventional electro photography photo conductor, inorganic light electric 
conduction objects, such as selenium, a selenium alloy, a zinc oxide, and a cadmium sulfide, 
have been used. Although it has an advantage, like these inorganic light electric conduction 
objects have high endurance, and there are many **-proof sheets, problems, like that it is 
inferior to processability and high a manufacturing cost has toxicity are pointed out. 

[0007]ln order to conquer these faults, development of an organic photo conductor is 
performed, but the present condition is that that with which it is not necessarily satisfied of 
electrophotographic properties, such as electrostatic property, sensitivity, and rest potential, 
cannot mean the electro photography photo conductor which used the organic photo conductor 
to the former for electric charge transportation material. 

It has the outstanding electric charge transport capacity, and development of a durable electric 
charge transportation material is desired. 



[0008]An organic electroluminescence element is mentioned as art using the electric charge 
transportation function of organic materials. Promising ** of the use as an inexpensive solid 
luminescence type large area full color display element is carried out, and, as for the 
electroluminescence device which uses an organic compound, many researches are done. 
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[0009]Generally the organic electroluminescence element comprises a pair of opposite 
electrodes which sandwiched the luminous layer and this luminous layer. When an electric 
field is impressed between two electrodes, an electron is poured in from the negative pole and, 
as for luminescence, an electron hole is poured in from an anode. When this electron and 
electron hole re-join together in a luminous layer and an energy level returns from a conducting 
zone to a valence band, it is a phenomenon which releases energy as a light. 

[0010]The conventional organic electroluminescence element had high drive voltage compared 
with the inorganic electroluminescence device, and luminescence luminosity and its luminous 
efficiency were also low. Characteristic degradation did not result in utilization remarkably, 
either. 



[001 1]ln recent years, the organic electroluminescence element which laminated the thin film 
containing an organic compound with the high fluorescence quantum efficiency which emits 
light by the low voltage not more than 10V is reported, and the interest is attracted (refer to it 
applied physics Letters, 51 volumes, 913 pages, and 1987). 

[0012]The metal chelate complex was used for the fluorescent substance layer, it used the 
amine compound for the hole injection layer, and this method has obtained high-intensity 
green luminescence. 

On the direct-current voltage of 6-7V, luminosity attains several 100cd/m 2 , the maximum 
luminous efficiency attains 1.5 Im/W, and it has the performance near a practical use field. 



[0013]However, although luminescence intensity is improved by the improvement of 
composition as for the organic electroluminescence element by the present, it does not have 
still sufficient luminescence luminosity. It has the big problem of being inferior to the stability at 
the time of repetition use. Therefore, it has bigger luminescence luminosity, and has the 
electric charge transportation ability outstanding for development of the organic 
electroluminescence element excellent in the stability in the time of repetition use, and 
development of a durable electric charge transportation material is desired. 
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[0014] 



[Problem to be solved by the invention]This invention was made in view of the above 
situations, and there is a place made into the purpose in providing a new organic compound 
useful as a durable electric charge transportation material. 

[0015]An object of this invention is to provide the manufacturing method of still such an organic 
compound. 

[0016]An object of this invention is to provide the organic photoreceptor and organic 
electroluminescence element which use still such an organic compound. 



[Means for solving problem]Namely, new amino compound by which this invention is 
expressed with following general formula (I); 

[Chemical formula 10] 



Ar 4 ^Ar 5 

(Independently, respectively) [ among a formula ] [ Ar^ Ar 2 , Ar 4 , and Ar g ] . The aryl group 
which may have a substituent, or a heterocyclic machine may be expressed, and;Ar which 



a substituent. ; showing the Ally Wren machine or a divalent heterocyclic machine - and Z 
expresses the residue which forms a ring with a benzene ring and a nitrogen atom, it is related 
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may be a residue in which Ar^ Ar 2 and Ar 4 , and Ar g form a ring with a nitrogen atom may have 
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with the electro photography photo conductor or electroluminescence device which uses the 
manufacturing method and its compound. 

[OOlSJAr^ Ar 2 , Ar 4 , and Ar g express independently heterocyclic machines, forexample, thienyl 

one etc., such as an aryl group, for example, a phenyl group, or diphenylene, among the 
above-mentioned formula, respectively. Those bases may have substituents, such as a low- 
grade alkyl group, a lower alkoxy group, or a Jl substitution amino group. 

[001 9]Ar 1 , Ar 2 and Ar 4 , and Ar g - a nitrogen atom - a ring - for example 
[Chemical formula 11] 

It may be a residue to form. 

[0020]Especially a desirable thing is a phenyl group which has a phenyl group and a 
substituent as above-mentioned Ar 1 , Ar 2 , Ar 4 , and Ar g . 

[0O2'l]Ar 3 expresses divalent heterocyclic machines, such as the Ally Wren machine, for 
example, phenylene, diphenylene, or CHIOFEN. Those bases may have substituents, suchas 
a low-grade alkyl group. Desirable things are a phenyl group and a diphenyl group. 

[0022]Z - a benzene ring and a nitrogen atom - a ring, for example,; 
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[Chemical formula 12] 

©V^ 

©JT (sOsT (cQgr 

The residue to form is expressed, and it has substituents, such as a low-grade alkyl group, and 
may be. A desirable thing 

[Chemical formula 13] 




[0023]Dihalogen compound by which the amino compound denoted by the above-mentioned 
general formula (I) is expressed with following general formula (II); 



[Chemical formula 14] 
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Z N-Ar 3 -X 



Amino compound denoted by (the above and homonymy;X express a halogen atom among a 
formula, as for Ar and Z), following general formula (III), and (IV); 



[Chemical formula 15] 



,NH 
Ar 2 ^ 



[Chemical formula 1 6] 

Ar 6 > 

(The inside of a formula, A^ , Ar 2 , Ar 4 , and Ar g are the above and homonymy) It can 
manufacture by making it react. 



[0024]The Gia Minot compound by which the amino compound denoted by general formula (I) 
is expressed with following general formula (V); 



[Chemical formula 17] 



Z N-Ar 3 -NH 2 

<5) (V) 
NH 2 
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(- halogenated compound; to which Ar 3 and Z are expressed with the above, homonymy), 
following general formula (VI), and (VII) among a formula 

[Chemical formula 18] 

Arr-X , Ar 2 -X ( VI) 



[Chemical formula 19] 

Ar 4 -X , Ar 5 -X (VII) 

(;X which shows the aryl group or heterocyclic machine with which Ar r Ar 2 , Ar 4 , and Ar g may 
have a substituent independently among the formula, respectively expresses a halogen atom) 
It can boil making it react and can also manufacture more. 

[0025]A Ullmann reaction can attain the above-mentioned reaction under existence of a basic 
compound or a transition metal compound catalyst, and a solvent. 

[0026]As a basic compound used by this invention, although hydroxide of an alkaline metal, 
carbonate, carbonated water matter salt, or ARUKORATO is generally used, it is also possible 
to use an organic base like the 4th class ammonium compound, aliphatic amine, or aromatic 
amine. In this, carbonate and carbonated water matter salt of an alkaline metal or the 4th class 
ammonium are used as a desirable thing. Carbonate and carbonated water matter salt of the 
viewpoint of reaction velocity and heat stability to an alkaline metal are the most preferred. 

[0027]As the transition metal or transition metal compound used at a reaction, although metal 
and those compounds, such as Cu, Fe, Co, nickel, Cr, V, Pd, Pt, and Ag, are used, for 
example, a point to copper and palladium, and those compounds of **** are preferred. 
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[0028]Although there is no limitation in particular as a copper compound and almost all copper 
compounds are used, Copper iodide, a cuprous chloride, copper I oxide, the first copper of 
bromination, the first copper of cyanidation, the first copper of sulfuric acid, the second copper 
of sulfuric acid, the second copper of chlorination, the second copper of water oxidization, the 
second copper of oxidization, the second copper of bromination, the second copper of 
phosphoric acid, the first copper of nitric acid, the second copper of nitric acid, carbonic acid 
copper, the first copper of acetic acid, the second copper of acetic acid, etc. are preferred. 
Especially CuCl, CuCI 2 , CuBr, CuBr 2 , Cul, CuO, Cu 2 0, CuS0 4 , and Cu(OCOCH 3 ) 2 are easily 

preferred also in it at an available point. 

[0029]Also as a palladium compound, a halogenation thing, sulfate, a nitrate, organic acid salt, 
etc. can be used. 

[0030]The amount of a transition metal and its compound used is 0.5-500-mol% of 
halogenated compounds made to react. 



[0031] Although the solvent used for a reaction should just be a solvent generally used, aprotic 
polarity solvents, such as nitrobenzene, JIMECHIRU formamide, dimethyl sulfoxide, and N- 
methyl pylori boss, are used preferably. 

[0032]Although the reaction of this invention is generally performed at the temperature in 100- 
250 ** under normal pressure, even if it carries out under pressurization, of course, it is not 
cared about. A solvent can be removed and output can be obtained, after removing the solid 
which deposited after the end of a reaction, and in reaction liquid. 

[0033]As a new amino compound denoted by general formula (I) which this invention provides, 
the following are specifically mentioned. The thing which has presented the compound of this 
invention restrictively is not indicating these listings by the intention limited to these, either. 
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[0034] 

[Chemical formula 20] 
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(3) 



,CH 3 

CH W H3 



•CH 3 
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[0035] 

[Chemical formula 21] 
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(6) /©~CH 3 



CH 3 - 



(7) 



(10) 
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[0036] 

[Chemical formula 22] 
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(in M 

(12) /®" CH 3 



(15) 



& N X§> 
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[0037] 

[Chemical formula 23] 
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(16) 



/®~CH 3 
£H 3 



(ol K1 X2> 
V 

GH 3 



N ®-®-<<5> 

(20) _ „ ^CHa 
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[0038] 

[Chemical formula 24] 
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(21) 



(22) 



(23) 



(24) 



(25) 




CH 3 -@ /Nv ^)-CH 3 
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[0039] 

[Chemical formula 25] 
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(26) 



WNo> 

(A) 



0/ X0>CH 3 



(27) 



^®r N Xo> 



(0L N /®-CH 3 



(29) 



(30) 



rdT TpT \rnn 
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[Chemical formula 26] 
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(33) 



(32) _PH 3 



(34) 



ch 3 -@ /Nn ^)-ch3 

(35) 



rpj 

CHa jf CH 3 

(oV Vo> 
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[0041] 

[Chemical formula 27] 
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(36) 
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[0042] 

[Chemical formula 28] 
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<42) /^>-CH s 
CH 3 -<0>A<o)- CH 3 



(43) CHa 
^0> 




(§)■ CHs 

W 3 



(44 ' ^ 



CH3 
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[0043] 

[Chemical formula 29] 
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« 6 > X°>CH 3 



V-CHj 



<°>A<°H°> 



(48) 



(49) 



I PH3CH3 

CH 3 
K1 /®-CH 3 

C§1 n X2>-ch3 

X5>-CH 3 



N-<0> 
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[0044] 

[Chemical formula 30] 
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/©-CH, 
CH 3 -@' N ^®-CH3 



<33) ^-C3H 7 



C a H 7 ^ N ^®-C 3 H 7 

(54) n X2>och 3 
ch 3 o-@^ Nn ®-och 3 
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[0045] 

[Chemical formula 31] 
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C 2 H 5 -<Oy Ns ®-C 2 H s 



< 58 > /®-CH 3 
C 2 H 5 -<g> /N N^-C 2 H 5 
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[Chemical formula 32] 
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(61) ,CH 3 
I CH 3 CH 3 



[Ol. N /®-CH 3 

(64> ^ M X^OCH 3 

(0l N /^>-0CH 3 



(65) 



Q@"N®-ch 3 
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[0047] 

[Chemical formula 33] 
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(66) 



M /®-OCH 3 



(67) 



•och 3 



,CH 3 



(70) 



^o)-CH 3 
X2>-CH 3 
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[0048] 

[Chemical formula 34] 
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(72) 



CH 3 . 
CH 3 ^ 



(73) 
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[0049] 

[Chemical formula 35] 
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(76) ^ 



(77) 



(78) 



(79) 



(80) 
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[0050] 

[Chemical formula 36] 
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[0051 ]The above-mentioned amino compound denoted by a general formula has an optical 
conductivity function, an electric charge transportation function, and a luminescence function. 
Therefore, the amino compound of this invention fits use to an organic photoreceptor and an 
organic electroluminescence element. First, suppose that the use to the organic photoreceptor 
of the amino compound of this invention is explained, and the use to an organic 
electroluminescence element is subsequently explained. 

[0052]Although it can be used also in which layer of an electro photography photo conductor, 
since the new amino compound shown by general formula (I) of this invention has the high 
electric charge transportation characteristic, it is desirable to use it as an electric charge 
transportation material. 

[0053]Since the electric charge poured in from the electrode can be conveyed very efficiently 
or the compound of this invention acted as an electric charge transportation substance and it 
generated by optical absorption, it is possible to obtain sensitivity and the photo conductor 
excellent in the high-speed response. Since this compound is excellent in ozone resistance 
and the Mitsuyasu quality, it can obtain the photo conductor excellent in endurance. 

[0054]The photo conductor which forms the photosensitive layer which distributes electric 
charge generating material and electric charge transportation material to a resin solution on a 
base material as an electro photography photo conductor, for example, The photo conductor 
which laminates bottom ****, a photosensitive layer, and a surface protection layer one by one 
is mentioned on the photo conductor which laminates a charge generating layer and an electric 
charge transportation layer as a photosensitive layer on a base material, the photo conductor 
which forms bottom ****, and an electric conduction layer and bottom **** on a base material, 
and forms a photosensitive layer on it, or a base material. 

[0055]As a base material, what was made into that of foil or boards, such as copper, 
aluminum, iron, nickel, and stainless steel, or drum shape is used. What provided the layer of 
conductive compounds, such as vacuum deposition, a thing which carried out electroless 
deposition or a conductive polymer, oxidization in JUUMU, and tin oxide, for such metal by an 



http://dossier2.ipdl.inpit.go;jp/c^ 6/16/2009 



Page 48 of 72 



application or vapor deposition on paper or a plastic drum at paper, a plastic drum, etc. is 
usable. The aluminum pipe which aluminum was generally used, for example, gave drawing- 
out processing after extrusion processing is cut, What [ cut and made about 0.2-0.3 mm to the 
outside surface using cutting tools, such as a diamond turning tool, ] (cutting pipe), What drew 
the outside surface through and was finished by processing after carrying out deep-drawing 
processing of the aluminum disk and considering it as the shape of a cup (Dl pipe), After 
carrying out impact processing of the aluminum disk and considering it as the shape of a cup, 
What drew the outside surface through and was finished by processing (El pipe), the thing (ED 
pipe) cold-thinning-out-omission-processed after extrusion processing, etc. are mentioned. 
What cut these surfaces further may be used. 

[0056]ln forming bottom **** on such a base material, the oxidization coat produced by making 
anodize a support surface is used as bottom ****. When a base material is an aluminum alloy, 
it is effective to use an alumite layer as bottom ****. A low resistance compound is distributed 
the solution in which suitable resin was dissolved, and in it, and these solution and dispersion 
liquid are applied on the above-mentioned conductive base material, and it is formed also by 
making it dry. In this case, polyimide, polyamide, nitroglycerine cellulose, polyvinyl butyral, 
polyvinyl alcohol, etc. may be suitable, and may make these resin distribute a low resistance 
compound as a material used for bottom ****. As a low resistance compound, organic 
compounds, such as metallic compounds, such as tin oxide, titanium oxide, a zinc oxide, a 
zirconium dioxide, and magnesium fluoride, an organic color and an electronic suction nature 
organic compound, and an organic metal complex, are used suitably. As for the film thickness 
of a lower influence layer, about 0.2-3 micrometers is preferably desirable 0.1-5 micrometers. 

[0057]The case where a charge generating layer and an electric charge transportation layer 
are laminated as a photosensitive layer in the photo conductor of this invention below is 
explained. 



[0058]lf in forming a charge generating layer on a conductive base you carry out vacuum 
deposition of the electric charge generating material, or you make it dissolve in a suitable 
solvent, and it applies or there is a suitable solvent or necessity about paints, application 
dryness will be carried out and the coating liquid which distributed in the solution in which 
binding resin was dissolved, and was produced will be formed. In view of an adhesive point, 
what was distributed in resin is good. As for the film thickness of a charge generating layer, 
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about 0.05-1 micrometer is preferably desirable 0.01 to 2 micrometer. Although 100 or less 
weight % is preferred to electric charge generating material as for the binding resin used for a 
charge generating layer, it is not this limitation. Two or more kinds of resin may be used 
combining it. 

[0059]As an electric charge generating material used for a charge generating layer, for 
example Screw azo pigment, doria -- reel methane series dye, thiazine series dye, oxazine 
system dye, and xanthene dye. Cyanine dye, a styryl system pigment, PIRIRIUMU system 
dye, azo pigment, Organic system paints, dye, etc., such as quinacridone paints, indigo 
system paints, PERIREN system paints, polycyclic quinone system paints, screw 
benzimidazole system paints, in DASURON system paints, squarylium system paints, and 
phthalocyanine pigment, are mentioned. If it is the material which absorbs light and generates 
an electric charge carrier in very high probability also except this, even if it is which material, it 
can be used, but JISUAZO system paints and a phthalocyanine pigment are especially 
preferred. 

[0060][ as resin used with this electric charge generating material ] For example, saturated 
polyester resin, polyamide resin, an acrylic resin, an ethylene-vinyl acetate copolymer, An ion 
bridge construction olefin copolymer (eye ONOMA), a styrene butadiene block copolymer, Poly 
arylate, polycarbonate, a VCM/PVC acetic acid vinyl copolymer, Cellulose ester, polyimide, 
styrene resin, polyacetal resin, Thermoplastic binders, such as FENOKISHI resin, an epoxy 
resin, urethane resin, Photo electroconductive polymer, such as heat hardening binders, such 
as silicone resin, phenol resin, melamine resin, xylene resin, alkyd resin, and a thermosetting 
acrylic resin, a photo-setting resin, poly-N-vinylcarbazole, polyvinyl pyrene, and polyvinyl 
anthracene, can be used. 



[0061]With these resin, the above-mentioned electric charge generating material Methanol, 
ethanol, Alcohols, such as isopropanol, acetone, methyl ethyl ketone, Amide, such as ketone [, 
such as cyclohexanone, ], N, and N-JIMECHIRU formamide, N, and N-JIME.CHIRU aceto 
amide, Sulfo KISHIDO, such as dimethyl sulfoxide, a tetrahydro franc, dioxane, Ether, such as 
ethylene glycol monomethyl ether, acetic acid methyl, Ester, such as ethyl acetate, chloroform, 
a methylene chloride, dichloroethane, Fatty series halogenated hydrocarbon or benzene, such 
as a carbon tetrachloride and trichloroethylene, The sensitization coating liquid which 
distributed or dissolved in organic solvents, such as aromatic series, such as toluene, xylene, 
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ligroin, mono-chlorobenzene, and dichlorobenzene, and was prepared is applied on the above- 
mentioned conductive base material, it is made to dry and a charge generating layer is 
provided. 

[0062]The photo conductor of this invention is obtained by providing the electric charge 
transportation layer containing electric charge transportation material and binder resin on the 
charge generating layer formed as mentioned above. 

[0063]As binder resin, for example Polycarbonate, poly arylate, Saturated polyester resin, 
polyamide resin, an acrylic resin, an ethylene-vinyl acetate copolymer, An ion bridge 
construction olefin copolymer (eye ONOMA), a styrene butadiene block copolymer, A 
VCM/PVC acetic acid vinyl copolymer, cellulose ester, polyimide, Thermoplastic binders, such 
as styrene resin, polyacetal resin, and FENOKISHI resin, An epoxy resin, urethane resin, 
silicone resin, phenol resin, melamine resin, Photo electroconductive polymer, such as heat 
hardening binders, such as xylene resin, alkyd resin, and a thermosetting acrylic resin, a 
photo-setting resin, poly-N-vinylcarbazole, polyvinyl pyrene, and polyvinyl anthracene, can be 
used. 



[0064]ln forming the electric charge transportation layer of the photo conductor of this 
invention, the application solution produced by making dissolve electric charge transportation 
material and binder resin in a suitable solvent is applied on the above-mentioned charge 
generating layer, and is dried. As for the film thickness of an electric charge transportation 
layer, about 10-50 micrometers is preferably desirable 5-60 micrometers. Although the kind 
cannot generally prescribe the content of the electric charge transportation material in an 
electric charge transportation layer, it is desirable to carry out 0.5-1.2 weight-section addition 
preferably 0.3 to 1 .5 weight section in general to binder resin 1 weight section. 

[0065]Two or more kinds of compounds denoted by general formula (I) may be used for the 
electric charge transportation material used for this photo conductor, and can also be used for 
it in combination with other electric charge transportation materials. As other electric charge 
transportation materials used, a hydrazone compound, a PIRAZORIN compound, Astyryl 
compound, a triphenylmethane compound, an oxadiazole compound, A carbazole compound, 
a stilbene compound, an ENAMIN compound, an OKISAZORU compound, Electron hole 
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transportation materials and fluorenone compounds, such as a bird phenylamine compound, a 
tetra-phenyl benzidine compound, and an azine compound, An anthra KINOJI methane 
compound, a diphenoquinone compound, a SUCHIRUBEN quinone compound, Various 
things, such as electronic transportation materials, such as a thiopyran dioxide compound, an 
oxadiazole compound, a PERI REN tetracarboxylic acid compound, a full ORENIRIDEN 
methane compound, an anthraquinone compound, the Antron compound, and a cyano vinyl 
compound, can be used. 

[0066][ as said solvent used in the case of formation of an electric charge transportation layer ] 
For example, aromatic series system solvents, such as benzene, toluene, xylene, and 
chlorobenzene, Ketone, such as acetone, methyl ethyl ketone, and cyclohexanone, methanol, 
Ester, such as alcohol, such as ethanol and isopropanol, ethyl acetate, and ethylcellosolve, 
Ether, such as halogenated hydrocarbon, such as a carbon tetrachloride, carbon tetrabromide, 
chloroform, dichloromethane, and tetra-chloro ethane, a tetrahydro franc, and dioxane, 
JIMECHIRU formamide, dimethyl sulfoxide, JIECHIRU formamide, etc. can be mentioned. 
These solvents may be used by an one-sort independent, or may use two or more sorts 
together as a mixed solvent. 

[0067]ln a photosensitive layer and lamination, the application of an electric charge 
transportation layer and a charge generating layer can be performed using various kinds of 
application devices, such as a publicly known thing. Specifically, a coating method with various 
immersion coating method, spray coating method, spinner coating methods, blade coating 
methods, roller coating methods, wire bar coating methods, etc. can be used. 

[0068]The additive agent of well-known of the additive agent for raising membrane formation 
nature or flexibility in an electric charge transportation layer, the additive agent for controlling 
accumulation of rest potential, etc. may be made to contain among the photosensitive layer of 
this invention especially in lamination. 

[0069]As these concrete compounds, halogenation paraffine, poly chlorinated biphenyl, 
JIMECHIRUNAFUTAREN, o-terphenyl, m-terphenyl, p-terphenyl, A JIECHI kana phenyl, 
hydrogenation terphenyl, JIISO propyl biphenyl, A benzokana phenyl, JIISO propyl 
NAFUTAREN, dibenzofuran, Plasticizers, such as 9 and 10-dihydroxy phenanthrene, and 
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KURORANIRU, tetracyano KINOJI methane, Tetracyano ethylene, bird NITORORUORENON, 
dicyano benzoquinone, feeling agents of electronic suction ****, such as a tetra-KURORU 
phthalic anhydride, 3, 5 dinitrobenzoic acid, and a cyano vinyl compound, methyl violet, low 
DAM1NB, cyanine dye, pyrylium salt, thia pyrylium salt, etc. -- increase - admiration - an 
agent - it is usable. 

[0070]Since the internal stress of the layer is reduced so that there are many the amounts of 
addition about a plasticizer, when a photosensitive layer is constituted by lamination with an 
electric charge transportation layer and a charge generating layer, the adhesiveness between 
an electric charge transportation layer and a charge generating layer is improved, and, in a 
monolayer type case, the adhesiveness between a photosensitive layer and a base material is 
improved. However, since problems, such as a fall of mechanical strength and a fall of 
sensitivity, will occur if too large, it is desirable to consider it as about 1 0-50 weight sections 
more preferably five to 80 weight section one to 100 weight section to electric charge 
transportation material 100 weight section. 

[0071]increase - admiration - an agent -- ******** - as for the amount of addition, it is 
desirable to consider it as about 0.5-8 weight sections more preferably 0.1 to 10 weight section 
0.01 to 20 weight section to electric charge transportation material 100 weight section. 

[0072]ln the photosensitive layer in a photo conductor, especially electric charge transportation 
layer of this invention, an antioxidant may be added for the purpose of the prevention from 
ozone degradation. As an antioxidant, hindered phenol, hindered amine, Para Feni range 
amine, hydroquinone, a SUPIROKU romance, spiro Inn Danone, hydronalium quinoline and 
these derivatives, an organic phosphorus compound, an organosulfur compound, etc. are 
mentioned. 



[0073]Although adhesiveness improves so that there are many amounts of addition of an 
antioxidant, if too large, problems, such as a fall of mechanical strength and a fall of sensitivity, 
will occur, and sufficient effect of few ******** and antioxidizing is not acquired. Therefore, it is 
desirable to consider it as about 3-20 weight sections more preferably one to 30 weight section 
0.1 to 50 weight section to electric charge transportation material 100 weight section. When 
using an antioxidant and said plasticizer together, the total amount of the amount of addition 
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may be about 10-80 weight sections more preferably five to 100 weight section one to 120 
weight section. Since crystal deposition is caused or adhesiveness does not improve so much 
when the solubility of a plasticizer or an antioxidant is low, or when the melting point is high, it 
is preferred that the melting point of a plasticizer or an antioxidant uses a compound 100 ** or 
less. 



[0074]The photo conductor of this invention may provide an electric conduction layer between 
a base material and bottom ****. As an electric conduction layer, what distributed metal things, 
such as aluminum, iron, and nickel, in resin, and the thing which distributed metal oxides, such 
as conductive tin oxide, titanium oxide, antimony oxide, a zirconium dioxide, and ITO (indium, 
tin oxidation thing solid solution), in resin are used suitably. 

[0075]The photo conductor of this invention may provide a surface protection layer on a 
photosensitive layer. As for the film thickness of a surface protection layer, 5 micrometers or 
less are desirable. As a material used for a surface protection layer, what distributed low 
resistance substances, such as remaining as it is or tin oxide, and indium oxide, for polymer, 
such as an acrylic resin, PORIA reel resin, polycarbonate resin, urethane resin, thermosetting 
resin, and a photo-setting resin, is usable. An organic plasma polymerization film may be used 
as a surface protection layer. An organic plasma polymerization film may also contain the 3rd 
fellows of oxygen, nitrogen, halogen, and a periodic law table, and the 5th fellows atom 
suitably if needed. 

[0076]Next, the case where the compound shown by general formula (I) is used as a material 
of an organic electroluminescence element is explained. The organic electroluminescence 
element was typically shown in drawing 1 - drawing 4. 

[0077]Among drawing 1, (1) is an anode and it contains the amino compound of this invention 
by which an organic electron hole pouring transportation layer (2), an organic luminous layer 
(3), and the negative pole (4) have taken the composition laminated one by one, and are 
expressed with the above-mentioned general formula (I) to this organic electron hole pouring 
transportation layer on it. 
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[0078]ln drawing 2, (1) is an anode and an organic electron hole pouring transportation layer 
(2), an organic luminous layer (3) organicity electronic pouring transportation layer (5), and the 
negative pole (4) are laminated one by one on it. The amino compound of this invention 
expressed with the above-mentioned general formula (I) to this organic electron hole pouring 
transportation layer or an organic luminous layer is contained. 

[0079]ln drawing 3, (1) is an anode and it contains the amino compound of this invention by 
which an organic luminous layer (3), an organic electronic pouring transportation layer (5), and 
the negative pole (4) have taken the composition laminated one by one, and are expressed 
with the above-mentioned general formula (I) to this organic luminous layer on it. In drawing 4, 
(1 ) is an anode and an organic luminous layer (3) and the negative pole (4) have taken on it 
the composition laminated one by one, An organic luminescent material (6) and electric charge 
transportation material (7) are included in this organic luminous layer, and the amino 
compound of this invention expressed with the above-mentioned general formula (I) to this 
electric charge transportation material is used. 

[008Q]When an anode (1) and the negative pole (4) are connected by the lead (8) and each 
above-mentioned electroluminescence device impresses voltage to an anode (1) and the 
negative pole (4), an organic luminous layer (3) emits light. 

[0081 ]A publicly known luminescence substance, a luminescence construction store, and the 
electric charge transportation material that performs carrier transport can also be used for an 
organic luminous layer, an organic electron hole pouring transportation layer, and an organic 
electronic pouring transportation layer if necessary. 

[0082]Since the specific amino compound denoted by general formula (I) has small ionization 
potential and hole transportation ability is large, Luminescence starting potential required in 
order to make the organic electroluminescence device of this invention emit light may be low, 
therefore it is stabilized and it is thought that prolonged'luminescence is closed if possible. 
When an amino compound is used as an organic photogen, it is thought that the function and 
thermal stability as a photogen of the amino compound itself have contributed. 
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[0083]A thing with a larger work function as a conductive substance used as an anode (1) of 
an organic electroluminescence device than 4 eV is good, Carbon, aluminum, vanadium, iron, 
cobalt, nickel, copper, zinc, Organic conductive resin, such as conductive metallic compounds, 
such as those alloys, such as tungsten, silver, gold, and platinum, tin oxide, indium oxide, 
antimony oxide, a zinc oxide, and a zirconium dioxide, and also poly CHIOFEN, and 
polypyrrole, is used. 

[0084]A thing with a work function smaller than 4 eV as a metal which forms the negative pole 
(4) is good, and magnesium, calcium, tin, a lead, titanium, yttrium, lithium, gadolinium, 
ITTERUBIUMU, RUTENIUMU, manganese, and those alloys are used. 

[0085]As long as an anode and the negative pole have necessity, they may be formed by the 
layer composition of two or more layers. 

[0086]ln an organic electroluminescence element, it is necessary to use an anode (1) or the 
negative pole (4) at least as a transparent electrode so that luminescence may be seen. Under 
the present circumstances, since transparency will be easy to be spoiled if a transparent 
electrode is used for the negative pole, it is preferred to use an anode as a transparent 
electrode. 



[0087]using a conductive substance which was described above on the transparent substrate, 
when forming a transparent electrode - means, such as vapor deposition and sputtering, and 
sol - what is necessary is just to form so that desired light transmission nature and 
conductivity may be secured using the means of distributing the gel method or resin and 
applying 

[0088]lf have moderate intensity as a transparent substrate, it is not damaged with the heat by 
vapor deposition etc., it will not be limited at the time of organic electroluminescence device 
production especially if transparent, but what starting is illustrated, It is also possible to use a 
glass substrate, transparent resin, for example, polyethylene, polypropylene, polyether 
sulphone, a polyether ether ketone, etc. These may be used although commercial items, such 
as ITO and NESA, are known as that by which the transparent electrode was formed on the 
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glass substrate. 

[0089]Production of the organic electroluminescence element of the composition of drawing 1 
is explained in illustration using the above-mentioned electrode. First, an organic electron hole 
pouring transportation layer (2) is formed on the above-mentioned anode (1). the liquid which 
dissolved with the solution which an organic electron hole pouring transportation layer (2) may 
vapor-deposit the amino compound denoted by said general formula (I) carried out, and may 
be formed, and which carried out and dissolved this amino compound, and suitable resin - a 
dip coat - a spin coat may be carried out and it may form. 

[0090]What is necessary is for the thickness to be usually 1-500 nm, when forming by the 
vapor-depositing method, and just to form in about 5-1000 nm, when forming by the applying 
method. 



[0091 ]lt is necessary to make high impressed electromotive force for making light emit, so that 
the film thickness to form is thick, and luminous efficiency tends to cause degradation of an 
organic electroluminescence element bad. If film thickness becomes thin, luminous efficiency 
will become good, but it becomes easy to ************** t and the life of an organic 
electroluminescence element becomes short. 

[0092]May use the electric charge transportation material of general formula (I), combining it 
with other electric charge transportation materials, and such an electric charge transportation 
material A luminous layer. Or the compound which has the electron hole pouring effect of 
having excelled to the luminescence substance, and prevented movement into the electronic 
injection layer or electronic transportation material of an exciton generated by the luminous 
layer, and was excellent in thin film organization potency is mentioned. 

[0093]Specifically A phthalocyanine compound, a naphthalocyanine compound, a porphyrin 
compound, oxadiazole and doria - ZORU, imidazole, imidazolone, and imidazole thione. 
PIRAZORIN, PIRAZORON, tetrahydro imidazole, OKISAZORU, oxadiazole, hydrazone, 
ASHIRU hydrazone, poly ARIRU Alekan, SUCHIRUBEN, butadiene, and a benzidine type - 
doria - reel amine and a diamine type - doria, [ amine / reel ] Although there are polymer 
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materials, such as those derivatives and polyvinyl carbazoie, polysiiane, and a conductive 
polymer, etc., it is not limited to these. 



[O094'J[ as the organic photogen used for an organic luminous layer (3), and a luminescence . 
construction store ] It is [ a publicly known thing ] usable and For example, EPIDO lysine, 2,5- 
bis[5,7-G t-pentyl 2-benzoxazolyl] CHIOFEN, 2 and 2'-(1, 4-phenylene divinylene) screw 
benzothia ZORU, 2 and 2'-(4 and 4'-bipheny!ene) screw benzothia ZORU, 5-methyl 2-{2-[4-(5- 
methyl 2-benzoxazolyl) phenyl] vinyl} BENZOOKI Southall, 2, 5-bis(5-methyl 2-benzoxazolyl) 
CHIOFEN, Anthracene, NAFUTAREN, phenanthrene, pyrene, KURISEN, PERIREN, 
PERINON, 1, 4-diphenyl butadiene, tetra-phenyl butadiene, Kumarin, AKURIJIN, 
SUCHIRUBEN, 2-(4-biphenyl)-6-phenylbenzo KISAZORU, Aluminum tris oxine, magnesium 
screw oxine, bis(benzo8-KINORINORU)zinc, Bis(2-methyl 8-KINORINORU)aluminum oxide, 
indium tris oxine, aluminum tris (5-methyl oxine), lithium oxine, gallium tris oxine, a calcium 
screw (5-chloro oxine), Poly zinc-bis(8-hydroxy 5-KINORI noryl)methane, dilithium EPINDORI 
dione, zinc screw oxine, 1, 2-phtalo PERINON, 1, and 2-naphthalo PERINON etc. can be 
mentioned. 



[0095]General fluorescence dye, for example, fluorescence coumarin dyestuff, fluorescence 
PERIREN dye, fluorescence Piran dye, fluorescence thiopyran dye, fluorescence poly methine 
dye, fluorescence MESHIANIN dye, fluorescence imidazole dye, etc. can be used. Among 
these, as a desirable thing, a chelation OKISHiNOIDO compound is mentioned especially. 

[0096]The monolayer composition of the above-mentioned luminescence substance may be 
sufficient as an organic luminous layer, and in order to adjust the characteristics, such as a 
color of luminescence, and intensity of luminescence, it is good also as multilayered 
constitution. Two or more sorts of luminescence substances may be mixed, or it may dope to a 
luminous layer. 

[0097]the liquid which dissolved with the solution which an organic luminous layer (3) may 
vapor-deposit the above luminescence substances, and may be formed, and which carried out 
and dissolved this luminescence substance, and suitable resin - a dip coat - a spin coat may 
be carried out and it may form. The amino compound denoted by general formula (I) may be 
used as a luminescence substance or an organic luminous layer. 
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[0098]What is necessary is for the thickness to be usually 1-500 nm, when forming by the 
vapor-depositing method, and just to form in about 5-1000 nm, when forming by the applying 
method. 



[0099]lt is necessary to make high impressed electromotive force for making light emit, so that 
the film thickness to form is thick, and luminous efficiency tends to cause degradation of an 
organic electroluminescence element bad. If film thickness becomes thin, luminous efficiency 
will become good, but it becomes easy to ************** t and the life of an organic 
electroluminescence element becomes short. 



[0100]Next, the above mentioned negative pole is formed on an organic luminous layer. 

[0101]As mentioned above, although the case where laminated an organic electron hole 
pouring transportation layer (2), a luminous layer (3), and the negative pole (4) one by one, 
and an organic luminescence device was formed on an anode (1) was explained, Laminate a 
luminous layer (3) organicity electron hole pouring transportation layer (2) and an anode (1) 
one by one on the negative pole (4), or, Luminous-layer (3) organicity electronic pouring 
transportation layer (5) In an anode (1) top, Laminate the negative pole (4) one by one, or on 
an anode (1) An organic hole pouring transportation layer (2), Of course, it does not matter 
even if a luminous layer (3) organicity electronic pouring transportation layer (5) and the 
negative pole (4) are laminated one by one or it laminates an organic electronic pouring 
transportation layer (5), a luminous layer (3), and an anode (1) one by one on the negative 
pole (4). 

[0102]1 set of transparent electrodes of the negative pole and an anode connect suitable leads 
(8), such as a Nichrome wire, a gold streak, copper wire, and a platinum line, to each 
electrode, and an organic luminescence device emits light by impressing the suitable voltage 
(Vs) for two electrodes. 
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[0103][ as an electronic transportation material used when forming an organic electronic 
injection layer ] The compound which has the capability to convey an electron, has the 
electronic pouring effect of having excelled to the luminous layer or the luminescence • 
substance, and prevented movement into the hole injection layer or electron hole 
transportation material of an exciton generated by the luminous layer, and was excellent in thin 
film organization potency is mentioned. 



[01 04]Although there are a fluorenone, anthra KINOJI methane, diphenoquinone, 
SUCHIRUBEN quinone, thiopyran dioxide, oxadiazole, PERIREN tetracarboxylic acid, full 
ORENIRIDEN methane, anthraquinone, Antron, etc. and those derivatives, specifically, It is not 
limited to these. 



[0105]The organic electroluminescence element of this invention is applicable to various kinds 
of display devices or a display device. 

[0106]An embodiment is indicated below and this invention is further explained to it. the 
increase of the luminescence substance used the organic electroluminescence element of this 
invention attaining improvement in luminous efficiency and luminescence luminosity, and 
reinforcement, and combining it, a luminescence construction store, and electric charge 
transportation material - admiration - an agent - it is not limited to element manufacturing 
methods, such as resin and electrode material. 



[0107][ the 200-ml 3 mouth flask which formed the synthetic example 1 (composition of 
compound (1)) water-cooled condenser tube ] 24.8 g (0.05 mol) of N-(4-iodine phenyl)-3-iodine 
carbazole, 16.7 g (0.1 mol) of N and N-diphenylamine, the anhydrous potassium carbonate 
16.9g (0.1 mol), 1.27 g (0.02 mol) of copper powder, and 100 ml of nitrobenzene were mixed, 
and it was made to react under flowing-back temperature for 24 hours. 200 ml of 
dichloromethane extracted the reaction product, and concentration hardening by drying of the 
insoluble part was carried out after [ classified by ** ] removal. 



[0108]Column chromatography refines this (carrier; it develops by silica gel, ******:toluene / n- 
hexane =1/2), N of the purpose -(4-N\ N'-diphenylamino 1-phenyl)-(3-N"N"-diphenylamino)- 
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15.3 g of carbazole was obtained (53.0% of ****). The melting point, was 186-187 **. The 
infrared absorption spectrum of the obtained compound (1 ) is shown in drawing 5. 



[0109][ the 200-ml 3 mouth flask which formed the synthetic example 2 (composition of 
compound (2)) water-cooled condenser tube ] 24.8 g (0.05 mol) of N-(4-iodine phenyl)-3-iodine 
carbazole, N and N-JI (p-trill) amine 16.7g (0.1 mol), the anhydrous potassium carbonate 
16.9g (0.1 mol), 1 .27 g (0.02 mol) of copper powder, and 100 ml of nitrobenzene were mixed, 
and it was made to react under flowing-back temperature for 24 hours. 200 ml of 
dichloromethane extracted the reaction product, and concentration hardening by drying of the 
insoluble part was carried out after [ classified by ** ] removal. 



[01 10]Column chromatography refines this (carrier; it develops by silica gel, ******:toluene / n- 
hexane =1/2), 16.3 g of the target N-[4-N' and N'-JI (p-trill) amino 1-phenyl]-[3-N"N"-JI (p-trill) 
amino]-carbazole was obtained (51.5% of ****). The melting point was 165-167 **. 

[01 1 1][ the 200-ml 3 mouth flask which formed the synthetic example 3 (composition of 
compound (3)) water-cooled condenser tube ] 13.7 g (0.05 mol) of N-(4-aminophenyl)-3-amino 
carbazole, 65.4 g (0.3 mol) of m-iodine toluene, the anhydrous potassium carbonate 33.8g (0.2 
mol), 2.54 g (0.04 mol) of copper ppwder, and 70 ml of nitrobenzene were mixed, and it was 
made to react under flowing-back temperature for 24 hours. 200 ml of dichloromethane 
extracted the reaction product, and concentration hardening by drying of the insoluble part was 
carried out after [ classified by ** ] removal. 

[01 12]Column chromatography refines this (carrier; it develops by silica gel, ******:toluene / n- 
hexane =1/2), 9.4 g of the target N-[4-N' and N'-JI (p-trill) amino 1-phenyl]-[3-N"N"-JI (p-trill) 
amino]-carbazole was obtained (29.7% of ****). The melting point was 147-149 **. 

[01 13][Application to the electric charge transportation material of an electro photography 
photo conductor] Tris azo compound denoted by the embodiment 1 following general formula 
[A]; 
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(A) 

0.45 copy and 0.45 copy of polyester resin (Byran 200; made by Toyobo Co., Ltd.) were 
distributed by SANDOMIRU with 50 copies of cyclohexanones. The immersion coating method 
was used on the aluminum drum of 80 phi, after applying the distributed thing of the obtained 
tris azo compound so that dry film thic 
charge generating layer was formed. 



[01 14]Thus, the solution which dissolved 50 copies of amino compounds (1) and 50 copies of 
polycarbonate resin (pan-light K-1300; made in Teijin Chemicals) in 400 copies of 1 and 4- 
dioxanes on the obtained charge generating layer was applied so that dry film thickness might 
be set to 20 micrometers, and it was dried, and the electric charge transportation layer was 
formed. Thus, the electro photography photo conductor which has a photosensitive layer which 
consists of two-layer was obtained. 



[0115]The electro photography copying machine (Minolta Co., Ltd. make; EP-5400) of 
marketing of the photo conductor obtained in this way is used, -Corona electrical charging was 
carried out by 6Kv, and extinction ratio DDR 1of jnj , al potentia| when jt js neg|ected to jn the dark one for 

c ,, , . , , (%) was measured. [ which was required in order to set 
light exposure E 1/2 (lux-sec), and 1 second v ' L 

initial surface potential Vo(V) and initial potential to one half ] 



[0116]The photo conductor which uses respectively the amino compound (2), (3), and (4) 
instead of the amino compound (1) used in the thing of the same composition, however 
Embodiment 1 by the same method as two to embodiment 4 Embodiment 1 was produced. 
About the photo conductor obtained in this way, Vo, E 1/2 , and DDR 1 were measured by the 
same method as Embodiment 1 . 
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[01 17]Screw azo compound denoted by the embodiment 5 following general formula (B); 



[Chemical formula 38] 




(B) 



0.45 copy and 0.45 copy of polystyrene resin (molecular weight 40000) were distributed by 
SANDOMIRU with 50 copies of cyclohexanones. 

[0118]After applying the distributed thing of the obtained screw azo compound on the 
aluminum drum of 80 phi so that 0.3 g of dry film thickness may serve as /m 2 , it was made to 
dry, and the charge generating layer was formed. Thus, the solution which dissolved 50 copies 
of amino compounds (5) and 50 copies of polyarylate resin (U-100; made by Unitika, Ltd.) in 
400 copies of 1 and 4-dioxanes on the obtained charge generating layer was applied so that 
dry film thickness might be set to 25 micrometers, and it was dried, and the electric charge 
transportation layer was formed. Thus, the electro photography photo conductor which has a 
photosensitive layer which consists of two-layer was produced. 

[0119]The photo conductor which uses respectively the amino compound (14), (16), and (20) 
instead of the amino compound (5) used in the thing of the same composition, however 
Embodiment 5 by the same method as six to embodiment 8 Embodiment 5 was produced. 
About the photo conductor obtained in this way, Vo, E 1/2 , and DDR 1 were measured by the 

same method as Embodiment 1 . 



[0120]Polycyclic quinone system paints denoted by the embodiment 9 following general 
formula (C); 
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[Chemical formula 39] 




0.45 copy and 0.45 copy of polycarbonate resin (pan-light K-13000: made in Teijin Chemicals) 
were distributed by SANDOMIRU with 50 copies of dichloroethane. After applying the 
distributed thing of the obtained polycyclic quinone system paints on the aluminum drum of 80 
phi so that 0.4 g of dry film thickness may serve as /m 2 , it was made to dry, and the charge 
generating layer was formed. Thus, the solution which dissolved 60 copies of amino 
compounds (28) and 50 copies of polyarylate resin (U-100; made by Unitika, Ltd.) in 400 
copies of 1 and 4-dioxanes on the obtained charge generating layer was applied so that dry 
film thickness might be set to 18 micrometers, and it was dried, and the electric charge 
transportation layer was formed. Thus, the electro photography photo conductor which has a 
photosensitive layer which consists of two-layer was produced. 

[0121]The photo conductor which uses the amino compound (33) and (38) respectively instead 
of the amino compound (28) used in the thing of the same composition, however Embodiment 
10 by the same method as ten to embodiment 1 1 Embodiment 10 was produced. About the 
photo conductor obtained in this way, Vo, E 1/2 , and DDR 1 were measured by the same 
method as Embodiment 1 . 

[0122]0.45 copy of embodiment 12 titanylphthalocyanine and 0.45 copy of butyral resin (BX-1; 
made by Sekisui Chemical Co., Ltd.) were distributed by SANDOMIRU with 50 copies of 
dichloroethane. An immersion coating method is used for the distributed thing of the obtained 
phthalocyanine pigment on the alumite drum of 80 phi, and dry film thickness is 0.3 
micrometer. After applying so that it may become, it was made to dry and the charge 
generating layer was formed. Thus, the solution which dissolved 50 copies of amino 
compounds (45) and 50 copies of polycarbonate resin (PC-Z; made by Mitsubishi Gas 
Chemical Co., Inc.) in 400 copies of 1 and 4-dioxanes on the obtained charge generating layer 
was applied so that dry film thickness might be set to 18 micrometers, and the electric charge 
transportation layer was formed. Thus, the electro photography photo conductor which has a 
photosensitive layer which consists of two-layer was produced. 
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[0123]About the photo conductor obtained in this way, Vo, E y2 , and DDR 1 were measured by 
the same method as Embodiment 1 . 

[0124"Jlt is made to dissolve, agitating enough 50 copies of embodiment 13 copper 
phthalocyanines, and 0.2 copy of tetra-nitroglycerine copper phthalocyanine to 500 copies of 
strong sulfuric acid 98%, After opening this in 5000 copies of water and depositing the optical 
conductive material constituent of copper phthalocyanine and tetra-nitroglycerine copper 
phthalocyanine, it filtered and washed and dried at 120 ** under decompression. Ten copies of 
obtained optical conductivity constituents in this way 22.5 copies of thermosetting acrylic resins 
(AKURIDIKU A405; made in great Japan, Inc.), 7.5 copies of melamine resin (super 
BEKKAMIN J820; made in great Japan, Inc.), Put methyl ethyl ketone and xylene into a ball 
mill pot with 100 copies of partially aromatic solvents mixed in an equivalent amount, distribute 
15 copies of amino compounds (53) for 48 hours, and photosensitive coating liquid is 
prepared, Spray coating of this coating liquid is carried out on the alumite drum of 80 phi, it 
dried and the photosensitive layer about 15 micrometers thick was made to form. Thus, the 
monolayer type photo conductor was produced. 

[0125]About the photo conductor obtained in this way, the same method as Embodiment 1 , 
however corona electrical charging were performed by +6Kv, and Vo, E y2 , and DDR 1 were 

measured. 

[0126]The photo conductor which uses the amino compound (56) and (61) respectively instead 
of the amino compound (53) used in the thing of the same composition, however Embodiment 
13 by the same method as 14 to embodiment 15 Embodiment 13 was produced. About the 
photo conductor obtained in this way, Vo, E 1/2 , and DDR 1 were measured by the same 
method as Embodiment 13. 



[0127]The measurement result of Vo of the photo conductor obtained in Embodiments 1-15, 
E , and DDR is summarized in Table 1 , and is shown. 
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[0128] 
[Table 1] 
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VO(V) 


E1/Z(Lux-sec) 


D D R,C%) 


mm® 1 


- 6 6 0 


1 . 0 


2. 7 


mmmi . 


-6 6 0 


0. 8 


2. 8 


HTOJ3 


- 6 5 0 


0. 9 


3. 0 


SlfefllJ 4 


-6 6 0 


0. 8 


2. 6 


5 


-6 6 0 


1.0 I 2.7 


HM6 


- 6 6 0 


0. 8 


3. 0 


M#J7 


- 6 5 0 


0. 9 


3. 5 


SflEffil 8 


- 6 6 0 


1 . 0 


2. 8 




- 6 6 0 


0. 7 


2. 9 


mmmw 


- 6 5 0 


0. 8 


3. 4 


mmm) 


- 6 7.0 


0. 9 


2. 5 


mmm\2 


-6 6 0 


0. 7 


2. 8 




- 6 6 0 


1 . 0 


2. 7 


mmmA 


- 5 5 0 


0. 9 


3. 3. 




- 6 6 0 


0. 8 


2. 8 



[0129]As shown in Table 1 , also with the laminated type or the monolayer type, there are photo 
conductors of enough of this example, and their electric charge maintenance ability is small to 
the grade whose dark extinction ratio is also sufficiently usable as a photo conductor, and 
excellent in it also in sensitivity. 



[0130]A!though the repetition on-the-spot photo test at the time of right electrification by a 
commercial electro photography copying machine (Minolta Camera Co., Ltd. make; EP-350Z) 
was done in the photo conductor of Embodiment 13, even if it performed 1000 copies, in the 
last picture, story tonality is excellent, there is no sensitivity change, and the clear picture was 
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obtained the first stage. It turns out that the repetition characteristic of the photo conductor of 
this example is also stable. 

[0131][Application to an organic electroluminescence'element] On the substrate of 
embodiment 16 indium-tin-oxide covering glass, the amino compound (1) was vapor-deposited 
as an organic electron hole pouring transportation layer, and the 50-nm-thick thin film was 
formed. Next, the thin film was formed so that aluminum tris oxine might be vapor-deposited as 
an organic luminous layer and it might become a thickness of 50 nm. Finally, the thin film was 
formed so that it might become a thickness of 200 nm by vapor deposition about magnesium 
as the negative pole. Thus, the organic electroluminescence device was produced. 

[0132]ln 17 to embodiment 19 Embodiment 16, the organic electroluminescence element was 
produced completely like Embodiment 16 except replacing with the amino compound (5), (12), 
and (19) instead of using a compound (1). 

[01 33]The 70-nm-thick thin film was formed for the amino compound (25) by vapor deposition 
as an organic electron hole pouring transportation layer on the substrate of embodiment 20 
indium-tin-oxide covering glass. Next, the thin film was formed so that aluminum tris oxine 
might be vapor-deposited as an organic luminous layer and it might become a thickness of 100 
nm. Then, the thin film was formed so that the following oxadiazole compound (D) might be 
vapor-deposited as an organic electronic pouring transportation layer and it might become a 
thickness of 50 nm. 



[Chemical formula 40] 




(D) 
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Finally, the thin film was formed so that it might become a thickness of 200 nm by vapor 
deposition about magnesium as the negative pole. Thus, the organic electroluminescence 
element was produced. 

[0134]ln 21 to embodiment 23 Embodiment 20, the organic electroluminescence element was 
produced completely like Embodiment 20 except replacing with the amino compound (32), 
(44), and (52) instead of using a compound (25). 

[0135]On the substrate of embodiment 24 indium-tin-oxide covering glass, the amino 
compound (58) was vapor-deposited as an organic luminous layer, and the 50-nm-thick thin 
film was formed. Next, the thin film was formed so that an oxadiazole compound (A) might be 
vapor-deposited as an organic electronic pouring transportation layer and it might become a 
thickness of 20 nm. Finally, the'thin film was formed so that it might become a thickness of 200 
nm by vapor deposition about Mg and Ag of an atomic ratio of 10:1 as the negative pole. Thus, 
the organic electroluminescence element was produced. 



[0136]Vacuum deposition of the compound (20) was carried out on the substrate of 
embodiment 25 indium-tin-oxide covering glass, and the hole injection layer of 20 nm of film 
thickness was obtained. Vacuum deposition of the N and N'-diphenyl N, N'-(3-methylphenyl)-1, 
and 1 '- biphenyl 4 and 4'-Gia Min was carried out, and the electron hole transportation layer of 
40 nm of film thickness was obtained. Next, the thin film was formed so that it might become a 
thickness of 50 nm by vapor deposition about a tris (8-hydroxy quinoline) aluminium complex. 
Finally, the thin film was formed so that it might become a thickness of 200 nm by vapor 
deposition about Mg and Ag of an atomic ratio of 10:1 as the negative pole. Thus, the organic 
electroluminescence element was produced. 



[0137]On the substrate of embodiment 26 indium-tin-oxide covering glass, vacuum deposition 
of the N and N'-diphenyl N, N'-(3-methylphenyl)-1, and 1 '- biphenyl 4 and 4'-Gia Min was 
carried out, and the electron hole transportation layer of 60 nm of film thickness was obtained. 
Next, the luminous layer was formed so that it might become a thickness of 60 nm by vacuum 
deposition at a rate of 3:1 about a tris (8-hydroxy quinoline) aluminium complex and an amino 
compound (65). Finally, the thin film was formed so that it might become a thickness of 200 nm 
by vapor deposition about Mg and Ag of an atomic ratio of 10:1 as the negative pole. Thus, the 
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organic electroluminescence element was produced. 



[0138]Dichloromethane was made to dissolve a compound (68) on the substrate of 
embodiment 27 indium-tin-oxide covering glass, and the hole injection layer of 50 nm of film 
thickness was obtained by spin coating. The luminous layer was formed so that it might 
become a thickness of 20 nm by vapor deposition about a tris (8-hydroxy quinoline) aluminium 
complex. The electronic injection layer of 20 nm of film thickness of an oxadiazole compound 
(A) was obtained by the vacuum evaporation method. Finally, the thin film was formed so that 
it might become a thickness of 200 nm by vapor deposition about Mg and Ag of an atomic ratio 
of 10:1 as the negative pole. Thus, the organic electroluminescence element was produced. 



[0139]ln 28 to embodiment 29 Embodiment 27, the organic electroluminescence element was 
produced completely like Embodiment 27 except.replacing with the amino compound (34), 
(43), and (62) instead of using a compound (68). 

[0140]The tetrahydro franc was made to dissolve a compound (74), a tris (8-hydroxy quinoline) 
aluminium complex, and poly methyl methacrylate by the ratio of 3:2:5 on the substrate of 
embodiment 30 indium-tin-oxide covering glass, and the luminous layer of 100 nm of film 
thickness was obtained with the spin coating method. Next, the thin film was formed so that it 
might become a thickness of 200 nm by vapor deposition about Mg and Ag of an atomic ratio 
of 10:1 as the negative pole. Thus, the organic electro luminescence (EL) element was 
produced. 

[0141]The glass electrode was made into the anode for the organic electroluminescence 
element obtained in evaluation embodiments 16-30, and luminescence luminosity when the 
direct-current voltage of 5V was applied was measured. A measurement result is summarized 
in Table 2 and shown. 
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[0142] 
[Table 2] 





MCcd/m 2 ) 


SttffMB 


5 8 7 


M#M7 


6 4 5 




7 1 0 


311km 19 


7 8 9 


mmm2Q 


8 0 3 


mmmy 


8 5 5 


mwmz 


7 9 5 


mm&m 


8 0 6 




8 6 0 




7 6 4 


HM26 


6 2 1 


M#J27 


5 4 6 


nm$m 


5 0 7. 


HM29 


5 7 3 




■516 



http://dossier2ipdl.mpit.gojp/cgi-b^ 6/16/2009 



Page 71 of 72 



[0143]As shown in Table 2, the organic electroluminescence element of this example showed 
luminescence luminosity also with good low voltage. 

[0144]About the organic electroluminescence element of Embodiment 25, when carrying out 
continuation luminescence by current density 1 mA/cm 2 , stable luminescence was able to be 
observed for 200 hours or more. 



[0145] 

[Effect of the lnvention]The amino compound which has the outstanding electric charge 
transport capacity by this invention was provided. By using this compound, it excels in initial 
electrophotographic properties, such as sensitivity, the electric charge transportation 
characteristic, initial surface potential, and a dark extinction ratio, and it comes also out of the 
fatigue to repetition use to obtain the organic electroluminescence element excellent in 
endurance with low luminescence starting potential with little large electro photography photo 
conductor and luminescence intensity. 

[Brief Description of the Drawings] 

[Drawing 1]The outline lineblock diagram of the example of 1 composition of an organic 
electroluminescence element. 

[Drawing 2]The outline lineblock diagram of the example of 1 composition of an organic 
electroluminescence element. 

[Drawing 3]The outline lineblock diagram of the example of 1 composition of an organic 
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electroluminescence element. 



[Drawing 4]The outline lineblock diagram of the example of 1 composition of an organic 
electroluminescence element. 



[Drawing 5]The infrared absorption spectrum of a compound (1). 



[Explanations of letters or numerals]1 : anode 2:organicity electron hole pouring transportation 
layer 3:organicity luminous layer 4: - negative pole 5 - -.organicity electronic pouring 
transportation layer 6:organicity luminescent material 7:electric charge transportation material 
8: - lead 



[Translation done.] 
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(35) CHa 



^0H 

CH3 



[0 0 4 11 

[fll2 7] 



10 0 4 2] 
[ft 2 8] 



(36, X°> (4 " ,/© 



CH 3 HgA(o>-CH 3 



(43) XI^ H3 



CH3 



[0 0 4 3] 
[ft2 9] 



(«) X°>CH 3 (5') /© 



(47) 



(48) 



(50) 



CH 3 -<^ N Xo>-CH3 



(53) N X2>C 3 H 7 



I PH 3 CH 3 C 3 H 7 -(oy N 



(49) n /®-CH : 
'X2>-CH 3 
N~<2> 



C 3 H 7 -(oy N ^)-C3H 7 

OCH 3 



(§X X2>CH 3 CH 3 0-^>- ^>0CH 3 



(55> ^ r/^ 



X°) [0 0 4 5] 

[0 0 4 4] [ft3 1] 

[ft3 0] 



[0 0 4 6] 
[It3 2] 



C 2 H 5 -<0^ Nv ^>-C e H 5 



X2>-CH3 
CHa-^ ^>-CH3 



W 

1 w CH3CHa 



C2H5 C2H5 

^>-CH 3 

* ) X2>-0CH3 

(ol /®-OCH, 
N v __ 

ISX"N®-ch3 



[o1 n /<2>ch 3 

X2>-CH3 



/©-0CH3 (71) W /^>"CH 3 



(72) ^2> 
CH 3 . Kl 
CH 3 - 



^>-OCH 3 

©A® <aA°> 



s> 3 tgi/a 



(74) /§) 

CH3 3ngr N ^> 



M Of"--© 



(75 » y® 



[0 0 4 8] 

[{L3 4] [0 0 4 9] 

[ft 3 5] 



(76) 



CH 3 ^>' N ^)-CH3 



[0 0 5 0] 
Ut3 6] 



&J°J \o>-CH 3 



(oAql 



(79) X2> 




CH3 <op 



[0 0 5 1 ] ±IELfc, -«^iS£ft3T5/{bl=^ 
te-oi^-cRWU ^v^^i^ hB^?**^# 

[0052] ^s^ro-astst (i) -twsftasBftrs 



[0053] **9lafc^tt«tttt&feft& LTflUH 
U ftt&ifcl:: J; i3 f§£ Lfc t L < li®! *fc &A Lfcm 

K«tifc«3tfl:Srff 5 i t «„ 
[0 0 5 4] «*S*«ttttti LTtt, Wxg, £«ft 

t LT*fflf»^Si:«ffifi|ftil&Jii:S:aSL'r/ia«S3te 
ft, £J#ft±lcT3lil^*liT§III<!:MMU * 
©XfdJfefel£JfMLT&5Il7feft, fo5W4£flft± 

ftfttfSWbftSo 

[0 0 5 5] Sjfftt LTii, ffl, 
~5"5-vi-, *r^*^©?IsfevM4«W7A^©|;: 

Umxm , § I # & £ J PX 4riS L fc T /v- S A />V 

Srffl^T^O. 2-0. 3 mm|C^|iJUt±lffc *>©(#) 
fflt) ^ T/V $ = 9 A Rte&ffiiR 9 SPX LT* y 7°^ 

(DIf), TsV^-VM.nm&'l htoJLLXfi -y 
7Vik Lfc&, ^iSB&L.r'#iPXl'J;o-rttXtffct> 
©(Eif), ffffltjqx*, tfragiifcSiipiLfcfcro 
'(EDtf)*#*rf 6>ft*. *fcC*tfe©*ffi«r*bt«J 

[0 0 5 6] Ciroj;5*S«H*:±»!:T§IJfS:JgJ*-*-*C 
3 0 -©$§£-, Blitlv^WMtUli, *°y 

was fcieffittKb-a-KD s t \&m.mt&m 
iutii, gnus, swb^if^, iEftffiis, 8ifc-^= 

~?a, 7 yffcv^^^AtjtroAMft**^*** 

tJ^Mfcfflv^^S, T3ltJI©lgJ¥tto. i~5^ 
m, ff4L<!i0.2~3,imMmU\ 



[0 0 5 7] KTK, ^^©^ftftld&^-OgftJf i 
[0 0 5 8] »«ttSft:±t«Wf*4JiSrJ!?rii-rSfc* 

ir s *Tf^» umw^mmm l-cj&*i-5. &* 

3 0 fltfJ36£Ji©IIS*»iO. 0 1~ 2 Mm, *f*L<f± 
0. 0 5-1 „mgg^iiU\ *fc*ffir*4Jl^tt 
ffl£fr5^*#«3gli, «Wf*±#»K*fLT, 1001 
*%WTdS#* u ^> r ©K 9 -CB4V\ ttttfl 2 an 

[0059] mM^m\m^^mm%^mt lt 

[0 0 6 0] d©IIWll±W4i*('f£ffl-f 5tf 

fi/y-7'?> ; iyyp^*I^, *?yryu- 

ft, t/wn-^iXf/K ^y-f$ K, ^v—frffl 

=#*5^»is, ^i-^^w, ->y=-^« 
H, ^^y«, r 

M, 3t«fbtt«JlB, #y-N-t--/^/w<y-/K *° 
y f-zv-t 0 !/^, *"y f^P7yh7ty^ffl7Siftt 

[oo6i] ±ia©wis4w^*me>©*jjii:* 
dr-y-y >-^©<y by|f, N,N-yyf;MwA7? 

K, N,N-y^f/V7tF75 ©7? KII, 

5y, vy^if^y, ^vvif^) ■a-jvtj/.f-fl,*.*- 

7vm®, ?ddwa, ^fk/^uy, iy^n/n^ 
mmtmn. i-y^/nfyyfwigii^DT* 



yimik^mmh^mt^y^y, i>*iy, 

§til£ii:raif3§£JI£I£lt3 J; 5 fc-f 5 0 
[0 0 6 2] ±K»J; 5f-UrBf&£ftfeS;$f3g£Jl© 

[0 0 6 3] ^yy-«attt, «*.«, tfy* 

-), xf^-^^y/u^ti^|, ttftir 
=A--I«t*=/>*S£-ft, t/VD-xi^?^, *°y 

till, ^-vtttjg, y^j-jvmt, /y$.ym 
m. ^>yymm, r/^? mi, iHktr^u* 

/u#/w<;/-vk ^ytr^fuy, *° y t*=^r v h 

[0 0 6 4] ^.%mnm%wr>mmmmm^m^ 

BOjm, jf* U < tt 1 0 - 5 0 n mmmmt. Ul\ 

MPfc^LTtffeO. 3-1. 5fi»gP N SSLOiO. 
5~i. 2S4g|iSsJp-f 5rt*5I4 Uv\ 

[oo65] *«3ie*Kttffl snswrwas^ftfi, - 

«xt (I) T'ifc^Sft^i^^ ;.inrftfflLT*> 

y v" yit&m, f 7 v y wts*, * y /Wb-a*, h 
ft, ^=¥iJ-y-/Wb-&-ife, h y 7s=A-r § y\Y&m, 

!i7^ 9y>k&m, T>h9*;y<t£<fo, ryva 

[oo66] «?!f<esJi©^©i»fcffiffl-t-siwiia»«c 
turn, fljjLtf, -o-ify, h/u^v, *v-uy, ^ 

iv^rvy, y? n^-y-y y?$(D^ by, t$;—/v. 



gvK ifM'D y/V7"^c03i^'r/y, fflii^b^Sf, ffl 
'yir^y^tO^—T-iv, y^f/p*;i/A7 5 K, 

5rt^T-§5„ cdhs,©, j«tt, lS^ai-effi^u 

r%±<, fcSi^li, 2««±&ffl^SJSi:UTfffflU 
rt>J:v 0 

[0 0 6 7] igftjf, Sl«©»'&ttt«#«(S6«RV« 

•a, yi/-^-f-fym D-7-3-7^y^ 

[0 0 6 8] #8E©flK3fcS*, ««©iJ^iCi±#(ClK 
ffilft + , figflitt fe 5 V * ii pr«M4 Sr ft ± $ * 5 fc * 

[0 0 6 9] rtLb»^W4Mb^t Ltd, Apy' 

y|t^7 7^y ( TKyfi-fbt'^^^/K *?*<?-/u-j-y? 

yy, o-^7i=/K m-?-7i = *, p-^ — 
7x=;K ^7/Hf7i=;K 7K*{b^ — 7i=;K 

•^y7'ntvn;"7x^ ^cy^/nfyss/K *M 
y7"Bif/Pt7?yy ^yy'77y 9, io-y 

Yyvr;*j >y*$y, t h7->7yifyy, hy 
^l-n^yyy -y^y^yy+yy, 7f7yo 
^M*7^yu^, 3, 5^FDg|,f|, i/TJV- 

Mt^m^m^Mmmmm, /f/v/Mtyy h, 
b-^^b, fyu^Aia, r7fy 

[0070] BiM^Jt'ov^Ta^rojiSna^s^^^t'^ 
©Ji © rt * ft a fc *, **■ /j s 

H#.fe1i*Wf4 1 0 0Sft$[!}c*f LT 1 - l 
OOfiifR, »*L<tt5~8 oaig^, J;9»*L< 

tti o~5 on.mm.&k-rz>z.bffim.-£^\ 
[0071] mmMK^'Xtezomtommffimmw 

moo MMMXM UT 0 . 0 1 - 2 0 »4 u 

<!10.1 ^ B v [ £i5$?tU< (10. 5~81I 

S|5gSi1-S-t*sa*UV\ 

[0 0 7 2] SfetC, *|gPyl©Ji)feftlr*3(75®5fe«, 

^(-m»iHgf'H, ^/v^bKit© g &<jrisfbis± 

JW«raainUTfcJ:v\ K-(bS6±ffllt Urn, fc^-K 
7i/-;k ty^-K7?y, /<77x = yyy7; 



[0073] s&ftKihajroafc&nStt, #wsirgs*ttf± 

MliCxtUTO. 1~5 OfiSglS, £?*L<iil~3 0 

*sa* lv\ iMkKihj!fijiiiijiE»riE«it %#ffl-r*»^- 
it, mm*<n®,Skfr 1-120 fifigis, S$l<«5~ 
10 01m J:*>#F£L<ra:l 0-8 OfiMSBSgi: 

0 0°C«T©{b-g-^^fflv^r.i:^»t U\ 
[0 0 7 4] ^^rafiitftfi, Xjf#tT?l«©^(' 

&-Srfcfc©^\ *tmt4«ogHbxx\ SHb=^>\ $?{br 
*BMbtoB*#)#ro&R^b»&«J!i*K:^£*fc 
[0 0 7 5] Sfefc, fcJSSWJfiitttH:. ififtJl±K* 

fit Lttt, T*y/HSfji, ^r/n^vfi^ 
-jK*-Mfflfi, i)v9^m, (K«fttt«IB, ftfJSfb 

>• V s ? a ft if (Di&mmmn^nk jttto* i*^ 
fi-&«srieffl l.-c t <tv\ ^r«i-7°7 x-^s^6itt^®t 

[0 0 7 6] -«S5S: (i) T-^nsfb^s-W 

[0 0 7 7] @1<K (1) l±WiT?fc»), 
#«IE?La=A*Ji£S (2) (3) *5j;Wi 

tl (4) a»Wft«J!SJxfc«lrt4r4or*i«J, tt**E 
7LffiAfe1iigic±fs-ls:iS; (i) -casfrStis+aw© 

[0 0 7 8] gl2tCfc^Tf±, (i) OTffi-efcti, 
Wiic:, *«E7LaA«J^Ji (2) i^HftS 

(3) , ?r^vi;: r-«:A«a*f? (5) *s«tutp9« (4) # 

IHftSW £ V > 5 „ tt*ttUE?L£ Att£l * fc 
»3fc«lJ:±1B-«S; (I) t?*t>Sft**«w©r?y 

[0 0 7 9] @3 tfc^T, ( 1 ) OTJitiTfe 19 , ^(75 



±t, w«»jts o) t»«^aAiB*Ji (s) as 
.ttms (4) mmmm^utz.m^b^x^'o . m 
#«363t*l-±E-«S; (i) -e*fc>£;H$#?6EroT 
5/{b-g-*S-a^-f5„ S 4 C&^T, (1) !4IH1T- 
fc<9, *co_h^, =Prl$5§ftg (3) *5it>TMI (4) m 

mfttm s ^fenus* t o -c*5 19 , sfrfrusugftji t«i 

3§Jfc«4 (6) tmfflft&tttt (7) ^sw*^ 

R*ffiHH£*mi~±fE-«3; (i) TiSfr^s^fPJ 

ror 5 yfb-g-fe^ffiffl-fSo 
[0080] is^iu^ No/i-Uty^^iiiffi 
(1) tISffi (4) i*sy-Ki» (8) fc.fc9«ttS 

ft, US (1) 4P*« (4) (caE^fPSp-fScttiJ; 

9*«fSftS (3) as383t-i-5„ 
[0 0 8 1 ] «IE?LaA«iiiSii, #«« 

[0 0 8 2] (I) T**iP^tt5#^<73T5 / fb 

5rl§?t$*S/cft^^Wftlg3tSf1^*i±ttfS< r J; < , 

[0 0 8 3] f|i^ hn/U5^-feV^$gfiO|»ffi 
(1) tUttffi^5fitt«iLtli4eVJ;^ 

BKt«, ^{b-Yv-^^A, iMbrvf-^v, ^-fbffiS'p\ 

= ^ Afti'Oaim^S'fb^, S ?>C(i* 

[0 0 8 4] ItIS (4) ^Mt6MtLTI44eV 
«t 9 t> /h 4 v »tt*BWfc*ri*o fc © *s ± < s -r ^ v- r> 

y^>?A, K y — 7 A , -< y=TlVWK^ )\sy-=.f 

[0085] mmnummiz, &mn&ti\-£-msk±. 

[0 0 8 6] ^mx-VV YtDV^^y^m^^X 
it, 3S*dsa,6ix5J:5fc, '>ft<tfcHtI (1) *5 
(4) ttswwanc-t-s^sas*)*. 

[0 0 8 7] iSW3£4E±f!:, 

^m<o^^/;v^jvmh^\mmm^w^xm. 



[0088] mmmmtLxiL mmwmtt^L, % 
imse*m^i-r. mm tt. t tDxhnimimfeznte 

n-fvu* y, y h y^ffiffl-fs 

r t i>^mxh%» **7^S«±i-3S^mfes^fiS;^n 

[0 0 8 9] ±is«ffi&ffl^TEi 1 

T, UEUfcffitt (1) ±K:W«iE7LaA$S&-JI (2) 
SrffM-fSo ^JE?L!iA$(1^S (2) tt N fufSLfc- 
(I) t?*fc£fr«7S>Mb^fr*«L-C»j*L 

[0 0 9 0] S*»i!rC#j*-*-5»#, ^©J?£ti, at 
1-5 0 0 nm-Cfcl a*S-C»^-f5»-&tt, 5~ 
1 0 0 OnmgStMtMJ:^. 

[0 0 9 1 ] ^i-SfllJl/jWVMSi'^^-arSfcfttD 

fpme * ft < -r s 'o %%®mm < «i w 

Am < ft 5 i: 8%3b*i± £ < 45 #7 yy ? ^ r? y ^ 
•t < 4 5 v * b o ^ 5 *-fe y* JE < . 
ftS. 

[0092] ( i ) oa^stmiittovfttt 

Stttt i 0N: -Cffiffl L T i: < > J: 5 ^m«iH# 
[0 0 9 3] ^Wi'li, 7?n->T=.y<(t#tK t7 

^ y Wb-g* ^--y-^r 
/k t: K?y>, 7»t K7'/y, pKyry-ywr/w 

[0 0 9 4]^«7feil (3) (CfflV^^5#^7fc 

m%^mmt\,x\^ 'Mmt^^m^mx, 

W^.«sf Kyv'y, 2, 5- IT* [5, 7-^-t- 

' <ymt/y;i'] -g^^y, 2, 

2' - (1, 4-7i-^'^C'=Vy) v^^y-Jf- 
7-/-;k 2, 2' - (4, 4' -t7! = l/y) tr* 



^y-/f7Z-;K 5-^^-2- {2- [4- (5 

/u} -«yy^-^-!J-y-/v, 2, 
2-^ymtzy/v) f-^r^y, h7ir>\ 
t7?i/y, 7ityfyy, fyy, ^y-fe>\ -<y 
^yyy, i, 4-^7i=./i'7'?> ! iy 1 t- h 
77i=/i'7'?v i iy 1 ?-7!iy, 7?ys>>\ ^fvv 

-<>\ 2- (4-t'7i=*) -6-7i=/Ky/t 

Af7«yy (^y/-8-Jr;yy-^) M 
*&, tr* s-^y y /-/v) tjv^-v 

#y7AFy^«-yy, TJA-v^At-* (s-i'BD 

^-^v-y) , ^yffii&-t^ (8-t kp^->-5-^ 
yyyy/i^) yyf^xfyKy-^y, m 

$&t°xj-*yy s 1, 2-7^P'<!);y > 1, 2—f 
[0 0 9 5] HlK»fc*ftS#K W*.tf«3fc*v 

y>M, Sft^y ^vitepk s*^7y», g3tf 
j-fyym^ f-yPkW* M^^r^yi 

[0 0 9 6] *«36JtStt±lELfc3S3t*K©*l*fie 

[0 0 9 7] (3) tt % ±B© J: 5 4*316* 

SSPSt^ a Wfi tit ic ?g» U»fo^-h 
^t'y3-M,T«LTUi\ —18&, 

(1) r-g^S^sr 5 yfb^-ti^l§7 , fi^R*/c:i±#« 
m%mt ^xm^xi>^\ 

[0098] mrnkX'^m-t^Ws^, -trow^fi, m% 

l~5 0 0 nmT?fcO, ^jfe-C^-tS^-a-ii, 5~ 
1 0 0 0 nmg«tMtMiV\ 

[0099] $&+*KJ*asffvMa«B3te$-fr5fc»ro 

mmKzn < -r^-mt^ *> %K®mm < u 

< 4 5 i IS3t«!^tt ± < ft 5 ^7" ^ ^ C > 
-T<ft»9*«^V^ Fn/i'i;^-feV^*^cO^/j5M< 

ft5o 

[0 10 0] fcfc, *«»3lfc«co±[r, fflEUfePtS^ 

[0101] EH±, ^tl ( 1 ) ±lii*«]E7LaA*^Ji 

(2) , 3§7tJl (3) *3J;V\ PSffi (4) trlliWWiL 

fc^s, MM (4) ±(i?§7fe* (3) , ^HETLaAttS 

a (2) ssxuam (D srnsscas t> , w 



(1) ±K, 38ftJi (3) , ^SS-7-aA#®Jl (5) 
*3 4.l>\ Pit! (4) fcJffiScfltSLfclJ, PMI (1) ±t 

»*-^aA«i^i (2) , »3t« (3) , 

ffiAtii*ii (5) fcJ:r>\ Pig (4) &»K?Ji«J!Lfc 
t), Piffi (4) ±K=t*S^&Mfti£j§ £5) , %%m 
(3) *3j;T>\ Plfl (1) &J«ifc9[Jf Lfc9 LTtt*» 

[0102] »si:Piii©ia©iiPjiitii±, #tit 

(8) fclfcfllEU #H^5^iryxgg(lM»itiIi3 
(Vs) SrJTOH-Sr tfc±«J»3tr*-5. 

to i o 3] ^wm^ttTJifr^rt-rsiBfcttffli-sa 

[0104] 7Wi/yy, T^h^^y 

[0 10 5] «8M»*«3iU^ t-p/K^t^if 
[0 10 6] yTi^ilf?'J£fEfcU£?§^££ btlftW 

•t-s. **5, po/K^t^ir 

js^u, matrons j:tf**ft® 
[0107] i (fb-a-t) ( i ) <D&m 

7k^ff?*Pf£i§;ltfc2 0 0ml OZop?^^!;, N 
- (4-3— h'7i=;i/) -3-3— K*yw</— ^2 
4. 8g (0. 0 5W) , N, N-^7x=*7^ 
16. 7 g (0. , fek&Bft* !J fAl 6. 9 

g ( 0 . 1 , H$ 1 . 2 7 g ( 0 . 0 2 , 

= h viy-V y 1 0 0 m 1 U jf!5ft?aftTT' 2 4 

0#P B lgc l£ $ *fc„ R^i^t) ^^?n/M?y2O0m 

[0108] :Mi7A^n7 hl-4oTffM (ffi 

ft ; *^VK 7#ifflS : YjV^V/ti-~.*^V= 1 



/2X-II) LT, SlftCON- (4-N' , N' -^7 
i^7^-l-7i^) - (3-N" , N" -'J 
7x=*7;7) -*/WV-/H5. 3gSr#fc (HX 
455 3. 0%) „ Bl^lil 8 6-18 7°CX*hotc„ % 
btitcik&m ( 1 ) ©Sfl-KHX*^? b 5 \Z7pir 0 

[0109] &&m2 ut&vi (2). (D&m 

7k?ftffti|] < ff£rl§:t7fc 2 0 0m 1 ©HoP77^^C, N 

- (4-3-K7x=^) -3-3- K7}A-^y~-A-2 
4. 8 g (0. 0 5^rA-) , N, N-v 1 ( p - h U A-) 

7^yi6. 7 g (0. i^e-zw) , sstK^tj y 7A 1 

6 . 9 g ( 0 . 1 =frJU) , ffl© 1 . 2 7 g ( 0 . 02t 

;v) , ^ h a^y-tfy 1 0 0m 1 U aBKflUET 
t*2 4 MffflRfc £ -frfco SfS^t)^ ?o^?y2 
OOmlfiffiU =F*#*?>»JI**«, StSSftBL 
fc. 

[0 110] rtt4"*7A^n-7 H^oTfitK (ffi 
* ; >-y 77<f/K ftftffi: h/^y/n-^dfi;-y= 1 
/2T'Sgi) I^CON- [4-N'" , N' -v? 

(p-hy/W 7?7-l-7ii/V] - [3-N" , 
N" -V s (p-hy/w) T5/] -*;w^/-;H6. 

3 g OR* 51. 5 %) „ ll&tt 1 6 5 ~ 1 6 7 

[0111] ^f?ij3 Mb^-te (3) n&m 

7k^nW^mfti2 0 Om 1 ©HoP77^3i:, N 

- (4-7;y7i=*) -3-7 5 7A/W^/-;H 
3. 7g (0. 0 5W) , m -3-Kh;ny6 5. 

4 g (0. 3*/V) » jfck£»#y 3. 8 g 

( 0 . 2 ^e/U) , m&i 2. 5 4 g ( 0 . 0 4 ^rM , =■ 
hn^^if>7 0ml SrTffi&U Ji^SftTT* 2 4 UfFfil 
Km^tc 5£t)Si«r^0/M?y2OOmlT- 

[0 112] r.tu^77 9A^n-r btio-CJtM (ft 

fls ; v-y 'MM: h/^y/n .^^=1 

/2-e®PJ) LT, IftfflN- [4-N' , N' -v» 

(p-hy/V) 757-l-7i=/l/] - [3-N" , 
N" -V s (p-MJ/W) -J]jV/<-/—jl>$. 4 

g (HX^ 2 9. 7 %) . ILAll 1 4 7 ~ 1 4 9 "C 

[0113] [nttx&Ktotomswmft^nfc 
m 

mmm 1 

[{b3 7] 



<^-HN( 



0. 45S, #PiXr/HiWny 2 0O;$ff !6AttM) 0 . 4 B»t^B^fyy5 0»iit 



(if- v y%mz.£. ") $ ft bfotc h y * r y'fk 

[0 114] r.©J;5i-bT#P>tifc«itl6dfeSroJ:C 
T5 7{b-a-t) (1) 5 OgEfcJ;TJ<*°y MffJlB 
hK- 1 3 0 0 ;^Aitmm) 5 OSIS^l, 4 
--^^-y-y 4 0 0 95l-*«¥UfcjSffiS:$S;^Jf ^ 2 0 

[oii5] r o Lxn^ntz^mt^mom^m 

«?i(5/^ttfi;EP-54 00)&ffll/\ -6K 



l/'2^1-5fc*i'gLfcK3tiE l/2 (lux ■ sec), 1 

,(%)^fiJ^L/t 0 
[0116] HKbWI 2-4 

n?fflv^fcr s /fls** (i) o|^tii;7?/^» 

(2) , (3) , (4) m\'Z,m%Vf*\m^ 
fc 6 r o Lxft(bhitm%,m^"x, mum 1 1 m* 

cD^SreVo, E |/2 , DDR,«Lfc, 

[0117] s«t«| 5 
TIE-fl^ (B) t?**iiaif^T^t*«; 

Hb3 8] 



OH _ HO 

CB) 



0. 4 5SP, 7Ky^^V-V«tflg(^l;40 00 0)0. 

4 5Sl5*->^ p^fyys 0 fist fctt'f-y K5/Kd 

[one] »fe*ifc^r*/fls*«i)©iMfc*t, 8 o 

ft (' ^ L fc&«* $ -frffiffi 36 ill & ffM L fc 0 r » J; 
o [z. ltH feftfc«?j*±Jf ro-hi-r $ y fc-g* ( 5 ) 

5 ogp&it^y ry i — f-ftfJ!t(u- ioo ; =>-=■?■ 

#tt») 5 0g|5&l, A-'yir^yA O OgRliSfflLfc 
^?«&S;#JW^ 2 5 Aimfc&S J; SK^fiTU ifeis£ 

[0119] HMi0iJ 6 ~ 8 

■$mm 5 1 mmcojimxwi-<Dms$.<v t ©, ft b^jsw 
5fffl^fc7;yft^i (5) <D{\t>*) ii7 5 yfb-g-ti 

(14), (16), (20) fc#*ffl^$«***fli 

[0120] mm 9 

TIS-«S (C) ^&ZtiZ&m.* / >lMNft \ 
[ft3 9] 




0. 4 51 3«y xK^t— h»)»C^1^9-f hK-1 
3 0 0 0 : ifiXVaSMM) 0 . 4 5g|J£S^n;Lo^y5 

o as t 1 t> cf- y k 5 /he J: n ftm $ -&fco ft bfttig 

it^y >&MW-Oftffl>l®l& 8 0 4> (737 /V5 K5A±t, 



3g*S»±ic:7 5 /{b-e-tl (2 8) 6 0ms£Xfitf}JT 
9 \s~ HMH(U- 1 0 0 Uxs^attlD 5 0SI5& 1 , 4 
-■ yir^VA 0 OttttftftLfc^fcttflratf i 8 

[0121] sg»J 10-11 

l o tmM<Djjfexm-<nm[&<r>htD, fa LUIS 
Fiji o-effl^fcr 5 j\y&m (2 8) roft^i-r^ / 
flsa*(3 3), (3 8) &#*fflt*3rtfttt«rfBKL 

C0*fe-eVo, E,„, DDR^iBI^Lfc. 
[0122] HJM 1 2 

( B X - l ; W\<.\YJ^^M±W) 0 . 4 5te-^a/n 
^y5 0»itfefcf-yK5A'KJ:!9»1Bc**fc. fth 

gat^^feSrffl^-C, $£^S1JI/jS0. 3 

(4 5) 5 0»j3j:tJ«#y*-#*-t>»ffi 
(PC-Z;Hi^fxft«l) 5 oSBSrl, 
y 4 0 0^lEgfi?Lfc^^«flI)*/jS 1 8 AnnSE/iS 

■c, 2i^^/ t esfi*Jilr^-r5l:- : f-¥K^7 , £f$^^S 

[0 12 3] ;5 L-C#t.^^fciS7fe^*:l-ov^-c, HMi?iJ 

[0124] HJtfll 1 3 
Si7^n->7=-y 5 Og^tr F7- hn®7^n->T- 
V 0 . 2g|5Sr 9 8 5 0 0 L^^ P> 



to4rflftti$-Hrfc&, ttffi, *?fcU iETl 2 0 "Celt; 

VsuMm(T? !)f^A4 0 5 ;^B^>-^ 
ttK)2 2. 5 SB, ^7;«(X-^y*;yj 

8 2 0:^H«y^ttg)7. 5A, rsyft** (5 

3) lB»t, ^^/I/ai^/P^rl-^i^S'H'SrMfc 
&£-Lfcil£-*fl] 1 0 OgBi <t fcte#-/U5;nKy Mr 

AttT 4 8 n^^fc Lx®K\mm zmm u ~ 



[0 12 5] r 5 LTftbfrfciSftftfcov^ H«J 
[0126] ^Jfi^iJ 14-15 

0d i 3tffl^fcr 5 ;{Y&m (5 3) roftfr titers; / 
ft#* (5 6) , (6D *&*m^z>m%w-*\mL 

mvjjfeX'Vo, E, /2 , DDR,SriJ^Lfc 0 
[0127] 1-15 T?i6nt«t#OV«>, 

E w , DDR,©aiSIS#«r*H!:*t*T«i-. 
[0 12 8] 





VO(V) 


E1/E(Lux-sec) 


D DRi(>S) 




- 6 6 0 


1 . 0 


2. 7 


S^ME-n 2 


-6 6 0 


0. 8 


2. 8 


HM3 


- 6 5 0 


0. 9 


3. 0 


SIMM 


- 6 5 0 


0. 8 


2. 6~~~ 


HffiW 5 


-6 6 0 


1 . 0 


2. 7 




- 6 6 0 


0. 6 


3. 0 


Hit5#J7 


- 6 5 0 


0. 9 


3. 5 




- 6 6 0 


1 . 0 


2. 8 


si me e*i 9 


- 6 6 0 


0. 7 


2. 9 




- 6 5 0 


0. 8 


3. 4 


UttOIII 


- S 7 0 


0. 9 


2. 5 




- 6 6 0 


0. 7 


2. 8 




- 6 6 0 


1 . 0 


2. 7 


SgffiW4 -6 5 0 


0. 9 


3. 3 


-6 6 0 


0. 8 


2. 8 



[0 1 2 9] *l*»ibfc*>*J:5fc, *SEKI«©«5fe* 

[0 13 0] Sic, rtTM««^*S^«U/^^* 
y 7tt®;EP- 3 5 0 Z)icJ;5IE^ : «;B#ro|S'9SL^ 
?rx hSrHftfiJl 3©^3t#:iC*5V^XtT*ofc.^, 1 
OOOftflnf-moTt, Wh, ft*WfcK*3V* 

TBWttis«ix, «g3E<b6s*&<> #9JfcSI«W*#e>;H 

[0 13 1] [^nu* hn^'jMry**^©* 
ffl] 

HftflJ 1 6 



AWSUfcUTTS/^* (1) fcfc*LJ*S5 0n 

lw»ffltSrJ15J5RUfc„ ft««d, |gtLTv^y^?r 
SU*R:J; 0 2 0 0nmOSStft5J:5 CSI?r»filL 

*rft*Lfc. 
[0132] HJfi^l] 17-19 
%M®\ 1 6 tcfe^T, -fb^#J (1) Srteffl1-*ttfc>9 
(c, T%;Vc&m (5) , (12), (19) 

[0133] 2 0 

A^mmt^xr?. Mt^m (25) sr^tjiuffs 



7 0nm©«JiS£ffMLfc o LT7 
,I^--7.A MIXt+v-ylrltLl 0 0 nmOfJl: 

■It hXT%l<r>lr*WT9~-Mk&m (D) £?I#L 

[flS4 0] 

t-C 4 H 9 -H^"l^^~S^o)-t-C 4 H 9 

(D) 

m OJ¥ £ t 5 J; 5 i-Wl * 7f^^ L fc„ i » J; 5 L 
T, h *-feV**^«:fERL.&. 

[0134] 21-23 
Jl*H2 0lc:*iVvc, -fb#^J (2 5) &«ffl-*-3ftt>!> 
C, r?/ft*ft (3 2) , (4 4), (5 2) Cftx 
«CtBWtt*at«2 0t±<IBI«fcL,'r*»3il'^ h 

[0135] ftfttfi] 2 4 

-f >- 5? 0 A * XttfcfettaW 9 * © WE±Ki#atlS3tS 
t LT7 S y {kittyo (5 8) S:liUI§5 0nm©il 

v>7V-;Wb-a* (A) 5:liL2 0nmOl|Jl:i5 
J;5iC?iJI4rffMUfc 0 UHc, PtffitLTl 0:1© 
IfttCMgfciOtAg^lfllJ:!) 2 0 0 nm»)fJ 

[0136] Hffi^j 2 5 

^ yi?VJ*xXMUltfam#?x<o&&±{z{t$m (2 
0) £K^#5*LT, Biflt2 0nmroE?LffiAJl«r# 
fc 0 $e>(C, N, N' -5?73i^/U-N, N' - (3- 
^f;U7x^) -l, l' -\fy ol=-;V~~ A, 4' - 

fcfc, MJ* 

= 5 0 nmCf^WSJ;?!;* 

il£ffML/c„ ft&fc, PifiliLTIO : lcof^Jfcco' 
Mg*5j;U«Ag^gg*(Cj;t) 2 00 nmOgJlcWJ; 

[0137] HtH?'J 2 6 
'f yv'^A^XittSI^y^Wlffill;, N, N' 
-i?7i-/V-N, N' - (3-^f/l'7x=^) - 
1, 1' -tT7i=A'-4, 4' ->>T$i/£J(£is5i 
LT, KW6 0nm«5iE5L*liiJi4r^fc. fcfc, hW* 

(8-t kp*v*v y r/us^^A^tr?/ 

ft£4* (6 5) &3 : irofH£-?Xaii»te.fc!)6 0n 
mOJ¥Steft5J:5fc*3ftJl«:»»aUfc. fttfctc. ftffi 
tLTIO : l©/f,^ttroMgfc±-0*Ag£^ l ,cJ;t9 



2 0 0 nm0|JW5 J; ? ^mWiZMlfcLtc, r.©± 
[0138] SdfiM 2 7 

y?$J*x^kto&m#yx<D&)^\zfc&to (6 
8) £^n/M*yW§J!?£-t±\ ^Va-T^^:?' 
fcJ:0«W5Onm»EfLa7Jl«:#fc. Sbt, 

* (8-tKPm;!)y) r/vs 
let 19 2 Onm«OJ¥Stc*5J;5^3S3t«*^fiEUfc„ 
Sf>tJt^3RJtjfe|cJ;i?^-^f-i?ry-/Wt^«i (A) 
(OIKJ12 0 nmWS^£AS£#fco fttJH', Ptffit L 
tlO : 1 roJ^-T-tbWMgfci^Agtr^f^J; 020 
Onm©l?^t/i5i5 C^lli^ffM L fc 0 i CO J; 5 (' 

[0139] 3li£$J 2 8 ~ 2 9 
3SiSF'l2 7(;*5^T, \Y&m (6 8) Srffiffli-Sftt>5 
II, T $ ./ ft/g-fe (34), (43), (62) fcftx 

[0140] mmm 3 0 

jyi??j>x xmimwrna ? * ©ss± w^t) ( 7 

4), hyx (8-t: Knari^df-/ y V) Tz^^-VA. 
§tf*, *° y t f-JV* ^^yu-h^3:2:5 ©it* - ? 

[c J; 19 mm- 1 0 0 nm»«)615r#fc. Ptffit L 

TlO: l©JS-^tt«MgioJ;tKAg^il*-m;i9 2 0 
0 n mflSff £ £&5 <fc 5 l^3*IR4r^ fife Lfc„ i co £ 5 I- 
UT, tm^-^f f>n/W**-fe>* (EL) *H=-fcf1MK 
Lfco 

[0 14l]|f» 

16-30 T*# btltz^m^ Hho;W5^tV 
^S^Sr, LT, 5 vcojSsJcSi 

*tfcT^i- 0 
[0 14 2] 
I* 2] 









5 8 7 




6 4 5 




7 1 0 




7 8 9 




8 0 3 




8 5 5 


mm&!22 


7 9 5 


mmm 


8 0 6 




8 6 0 




7 6 4 




6 2 1 


mmmrt 


5 4 6 


mm$m 


5 0 7 




5 7 3 




5 1 6 



[0143] * 2 6*3^5 j: o *mmwonm.=c- 

[0 14 4] Hj|j0ij2 5(Of|SiW hn^5^> 

•fe^xSf^-t-ovvr, tt«*lmA/cm'fi« 

[01] 




[0 14 5] 

■t ^ * Sr#a r. t as ■? a. 
[iiroffi**^] 

[Hi] tiiu? hn*5*-fc>-*j|Ff©HftS« 
[H2] tii^no^Uty^o-«fl 

QftMHftjftBI. 

[114] hnA^**^**^©H*J*W 
[@5] lb#^(l)©^t-®Jt2*^ Mk, 

[«F*©iMn 



1 




2 




3 




4 


mm 


5 




6 




7 




8 





[@2] 




aOaOa0aOAOaoa--> — - 
OAOAOAOaOAOAO 

AOAOAOAOAOAOA"- 3 
OAOAOAOAOAOAO "x 
AOAOAOAOAOAOA V. 




3200 2400 



(51) Int. CI. 

C 0 7 D 409/04 
409/14 



417/14 
C0 9K 11/06 
G 0 3 G 5/06 



2 0 7 

2 0 9 

2 1 5 

2 2 3 

3 0 7 
3 3 3 
3 3 3 



C 0 7 D 409/04 
409/14 



417/14 
C0 9K 11/06 
G 0 3 G 5/06 



2 0 7 

2 0 9 

2 1 5 

2 2 3 

3 0 7 
3 3 3 
3 3 3 

Z 

3 1 2 

3 1 5 A 



